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Abstract 
Information and Communication Technology (ICT) was created in hopes to help people communicate more 
efficiently and effectively, including the production, dissemination and understanding information. The 
effectiveness of ICT in education is demonstrated by the achievement of communication objectives, while 
efficiency is showed by saving cost, time and effort. In use in the educational process, theoretically, ICT would 
bring positive benefits.  For all education participants, both teachers and students, ICT helps to provide a huge 
and various knowledge as well as up to date and easily accessible in a relatively rapid and in some cases even is 
free of charge. ICT also help academic community to fulfill one of the obligations of education is to distribute/ 
communicate science to the public for prosperity. ICT helps distribute knowledge very quickly, with an unlimited 
geographical coverage, and in some cases it is also free of charge. However, what is the use of ICT in higher 
education always brings positive benefits? This article describes the use of ICT does not always bring positive 
benefits or utilized. It was discovered in the institution of higher education in Indonesia, that there is a minus 
value of the use of ICT. This is due to several reasons but the important one is mental attitude among the leaders 
of educational institutions, which are associated with organizational policy and student’s mental attitudes related 
to the use of ICT. The result is a low quality of science, the relation between teacher and student is bad, and of 
course the quality of graduates is low.  
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1. Background 
Modernization is characterized by the inclusion of technology in human life. It begins with the belief that 
technology always brings positive benefits to human being. Technology gives such good promises of freedom 
and happiness, that in fact, both of these are intrinsic values of humanity. Therefore, the technology has always 
been associated with humanity.  In social life right now, this belief eventually evolved into the dependence of 
human to the technology. Its consequence is the establishment of human dependence on technology.  It results 
people behavior are not freewill but rather controlled by technology. This dependence does not correspond 
precisely with the ultimate goal of freedom that technology created. Furthermore, because there is no freedom, it 
is difficult to create happiness. Furthermore, in this era the technology has high power. It is equal to or even 
exceeded the power held by political leaders in the political structure (Feenberg, 2000:131-147).  It determines 
the social and cultural changes, including the social values. So then, technology brings both plus and minus 
effects on humanity and human life. There is a dialectics of technology.   
This article describes the dialectical usefulness of Information Communication Technolgy (ICT) – one 
kind of technology- in the educational process, particularly in the learning process in higher education institutions 
in Indonesia, using the case of the University of Atma Jaya Yogyakarta. Dialectics has become very interesting to 
discuss because Indonesia is still included in the developing countries, which have not been fully or completely 
recognize and adopt this technology. Traditional values in education are still owned by some of the education 
community. Some of the traditional values are somewhat inhibiting ICT adoption and innovation. Even the 
middle class of this country has begun to know and use ICT, the very fast process and accelerated modernization 
makes an efficiency and effectiveness of ICT usage could not be achieved and in turn the goals of education 
could not also fulfilled. The assumption of this article is the effective use of ICT in education will be achieved if 
only certain conditions fulfilled, both at the level of the academic community (actor) and education institution 
(system-structure), including the policy (rule). If these conditions are not met, then the use of ICT has led to the 
inefficiency and ineffectiveness, including the emergence of ICT dependency that leads to the emergence of 
dehumanization of education.
 
2. ICT Usage in Higher Education Institution 
There is nothing new about the benefits of ICT in education, especially in higher education. Most of the 
discussions state that the potential benefits of ICT-based teaching and learning strategies, based on the following 
two propositions: (1) ICT offers economical efficiency for the organization of education and the academic 
community, (2) ICT is able to generalize students, enabling the institution to accommodate individual differences 
such as goal learning, teaching style, comfort learning for both students or university anytime and anywhere 
(Massy and Zemsky, 1995, Pavlik 1996). In Indonesia, one variable for education quality assessment  is the usage 
of ICT, especially of Information Technology (IT). Ministry of Information and Communications and Ministry of 
National Education of the Republic of Indonesia formulate 7 strategic roles of IT usage, namely (1) as a 
repository of knowledge, (2) a learning tool, (3) educational facilities, (4) the standard of competence, (5) 
supporting educational administration, (6) management tool, and (7) education infrastructure (Indrajit and 
Djokopranoto, 2006:375-388). Seven strategic roles of IT can be summarized in two major; (1) the functions of 
management/ administration (back office functions) and (2) learning function  (front office functions) (Indrajit 
and Djokopranoto, 2006:343). Based on the Regulation of Education 2003 Article 1, paragraph 15, the 
Government encourages education institusion to use ICT to conduct a distance education (e-learning).  It shows 
the technology is recognized to have tremendous positive benefits for the effectiveness of education. It 
encourages higher education are competing to adopt ICT, even it becomes the important key to create good 
image  and win the “market”. Not only do adoption, improving IT and ICT using skill are also part of the 
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curriculum that is perceived very marketable. In fact, it is not only in science-related fields but also in other 
scientific fields, such as social sciences. Some fields of study even are conducted rebranding by adding the word 
"industry" or “technology” is certainly associated with the use of ICT, eg 'Biotechnology'- in the past its name is  
the “faculty of biology”, 'industrial sociology' – in the past its name just “sociology”. Not only label study 
program or field of study but also on subjects such as online journalism, e - public relations, and online marketing 
and advertising. Rebranding and restructuring of the curriculum is believed to be able to build the image and 
education quality, including encouraging "market" becomes more passionate. 
Bates and Wulff, as quoted by Siahaan (2004) mentions some of the advantages of learning by using 
Internet-based ICT shown in the following: (1) increase the level of interaction between student and  teacher or 
instructor (enhance interactivity); (2) can be done anywhere and anytime. The nature of internet technology that 
does not require synchronicity allow it; (3) very capable of reaching a broad and global audience, and (4) easy 
and fast in updating learning materials and storing data or documents. Pavlik (1996) in his study mentions 
education by utilizing IT in education is more effective and beneficial than the use of conventional instruction 
technology, in terms of: (1) 30% savings of time, (2) 30% - 40% cost savings, and (3) improving student 
achievement.
But on the other hand, some papers also mention that the use of ICT will promote the effectiveness of 
education and learning along supported by a number of conditions, namely: (1) positive attitude of people in ICT, 
which is indicated by  the large number of users and Internet-based ICT services provider, (2 ) price of ICT 
devices are relatively cheap and can be purchased by the general public, (3) the ability of the technology to 
process data quickly and large storage capacity, and (4) the extent of access or communication network / internet 
(Siahaan, 2004). Rankin and McCracken (Siahaan, 2004) also wrote that the effectiveness of the use of ICT in 
learning is determined by the ability of lecturers to explain the technological skills that must be possessed by 
students, and facilities and equipment needed in the ICT learning. On the other hand, students also must meet the 
requirements  such as (1) have a high motivation to learn independently, (2) enjoy reading and  like freedom, and 
(3) still having motivation to pass the grade eventhough fail in a conventional lecture. Perbawaningsih 
(2005:312) states to be able to conduct ICT-based learning and to achieve the learning effectiveness, we need (1) 
ICT tools, such as hardware, software and dataware with standardized operational capabilities; (2) human 
resources that have a positive attitude to technology and high ICT literacy; (3) institution has positive attitude and 
conducive organizational climate. 
How do the conditions in Indonesia? What are the factors that determine the effectiveness of the use of 
ICT in  education and learning? From the aspect of ICT tools and technology applications for education, the 
government of Indonesia already has positive commitment. This is demonstrated by the providing of ICT 
backbond of Higher Education. The project is prepared to build the ICT infrastructure of all universities in 
Indonesia (Riandi, 2010). From a technical aspect, Indonesia is well advanced. It is shown by the following 
infrastructure developments (Purnomo, 2009): 
 
1. 1999-2000: Network Internet (Jarnet)
2. 2000-2001: Network Information School (JIS)
3. 2002-2003: City Wide Area Network (WAN cities)
4. 2004-2005: Information and Communication Technology Center (ICT Center)
5. 2006-2007: Indonesia Higher Education Network (Inherent)
6. 2007-skrg: National Education Network (Jardiknas)
7. 2008-skrg: Southeast Asian Education Network (SEA EduNet)
 
Along with the development of the ICT infrastructure of the many educational institutions begin to 
develop e-Learning. At the level of higher education, some universities have develop their own e-learning 
platform, including UGM (http://elisa.ugm.ac.id/), Unissula Semarang (http://www.unissula.ac.id/sinau /), 
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AMIKOM jogja (http:// e-Learning. amikom.ac.id /), and others. Several other PT MOODLE platform, including: 
ITB ( http://kuliah.itb.ac.id/ ), UNPAR (http:// e-Learning.unpar.ac.id /), Gunadarma (http:// e -
Learning. gunadarma.ac.id /), ITS (http://share.its.ac.id/), UB (http://inherent.brawijaya.ac.id/vlm/), Unitomo 
(http:/ / e-Learning.unitomo.ac.id), IST AKPRIND (http:// e-Learning. akprind.ac.id /), and other (Sutanta, 
2009). But on the other hand, Public Sector Director, Microsoft Indonesia Teja Kusmana assess the Indonesia is 
still lack of Information and Communication Technology (ICT). One of the major reasons is the limited 
government budget for the ICT sector. "The cost of government budgeted for the ICT sector is quite limited 
because they have to share with other sectors is a priority, such as education and health," said Teja in PAD 28 
Bar, Bistro and Coffee Corner, SCBD, South Jakarta (retrieved from Okezone, 11/13/2012). However, when 
referring to the quote above Sutanta, despite the government's budget for ICT is not much, the ICT budget 
allocation for education is quite large. That is, the commitment of the government and the private sector to 
promote the use of ICT is quite strong. But what do about the conditions in Indonesia on aspects of human 
resources or users of ICT? Are they have sufficiently mental and skill?  
 
3. ICT Literacy and the Influencing Factors 
The degree of ICT literacy is indicated by knowledge, attitude and behavior toward the information and 
technology. Lowest degree is shown by having low knowledge about ICT,  seeing ICT is unimportant thing, and 
not using ICT at all for daily life activities, whereas high degree of ICT literacy is characterized by high 
knowledge, positive attitude and ICT usage for all daily life activities. In this degree, people are called have 
information culture and become a part of information society. Based on these indicators, the degree of ICT 
literacy of Indonesian people is low. This group is precisely the generation now holding the power that 
determines the future (Indrajit and Djokopranoto, 2006:318) and thus, the adoption of ICT innovation in this 
nation lags behind other countries. In 1998 a study showed that the level of ICT usage among college lecturer in 
Yogyakarta, Indonesia is quite high. However, the older generation of teachers, the level of ICT usage is lower, 
even if they have a positive attitude. It is caused by the inability to operate this technology. It is often called the 
technology illiterate. In the group of lecturers, ICT is more widely used for word processing. Only a minority of 
lecturers interact Internet-based communications such as an electronic mail, create a blog, transactions via online 
(Perbawaningsih, 1998). In 2012, Sungiardi, Indonesia computer expert claimed that only 10% of the total 
population of Indonesia who have truly technological literacy. Even in Indonesia there are about 80 million 
Internet users, but it is limited to the use of social networking Facebool and Twitter ( www.tempo.co , retrieved 
on March 8, 2013). This meant that there were 23.9 million people of Indonesia who have a high level of ICT 
literacy, and most of them are having high educational background. Other references show that there is 63 million 
Indonesian people use internet or 24.23% from the total of population. It means that Indonesia is the country with 
the eighth largest in the world internet users. While the use of twitter Indonesia is in fifth position in the world. 
The Internet usage is 3 hours a day per person (Intisari, April 2013). However, there are only 23.9 million people 
of Indonesia who have a high level of ICT literacy, and most of them are of high educational background. Indrajit 
and Djokopranoto (2006:325) stated that most of the researches in Indonesia showed that the main issue of the 
various aspects of the digital divide focuses on the quality of human resources. In other words, the level of 
individual competence or skill in using ICT in everyday life is still low. Thus, the accumulation of these 
individuals forms a digital blind society or blind of technology.
In recent years, studies have shown that ICT literacy in high school and college is quite high (Sutanta 
2009, Wahyono and Pujiriyanto 2010). This is due to the amount of the institution's commitment to the two cases 
above to take advantage of Internet-based ICT for education and learning. The adoption of innovation by the 
organization is then followed by the adoption of innovation at the individual level. On the other hand, the study 
also noted that the characteristics and individual attributes play an important role. Wahyono and Pujirianto's 
research (2010) states that a high socioeconomic class and achievement associated with ICT Literacy are also 
high.This study did not differ from the results of research Perbawaningsih (1998) which states that a positive 
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attitude and a high level of ICT utilization is determined by several factors such as the degree of familiarity on 
ICT, the degree of ICT information seeking and the types of needs. If you refer to this study, it becomes difficult 
to rank ICT literacy. In the group that did not require a lot of applications of ICT in support of the work, the 
degree of ICT literacy is likely to be low. However, this low degree should not be understood as digital 
technology illiterate or blind.
Perbawaningsih (2013) update the results of research in 1998 on the level of attitudes and level of use of 
ICT on higher education students. This research takes the case of students of Communication Studies University 
of Atma Jaya Yogyakarta. This research found that ICT literacy students are high. Almost all students have 
computers in their homes, with a fairly high technology and newest specifications. Most of them said that their 
computers are connected to the Internet.  It can be said that the students have a good access to seek data and 
information. In another aspect indicated that half of the students use and able to operate multiple applications, 
such as word processing, data/statistical processing, photoshop, movie maker, including social media 
applications. Level of use and the ability to use ICT is even beyond the expectations of faculty. However, the 
level and type of application usage are apparently different in different types of needs and demands related to the 
completion of tasks or study. They also considered that the use of ICT is quite help complete these tasks more 
easily and quickly. They also feel the considerable benefits of ICT, namely ease of obtaining data or information 
related to the science assignments or scientific papers or for a presentation in class.
The same study shows ICT literacy of lecturers in the high category despite the tendency of ICT literacy 
is lower than the students. Lecturers who ask their students to use ICT to accomplish tasks typically have the 
ability to use ICT. In learning process, lecturers or instructures are also using ICT. Use of the Internet in the 
classroom is frequently used to download learning materials. It encourages student interest in the course, 
including to the teachers. Also common, lecturers are using social media to interact and discuss the learning 
materials to the students. However, the use of ICT by teachers in the course is not related to final grades students 
on the course.
Referring to these studies it can be concluded that the level of skills and the use of ICT in education 
(teachers and students) are quite high. It is influenced by several factors, namely (1) individual characteristics, (2) 
support of organizational commitment, including the demands of the faculty, and (3) the availability of facilities 
either individually or institutionally. However, this finding might not be used to generalize the ICT literacy of 
students and lecturers in Indonesia, especially universities in rural areas. It is caused by the economic/ financial 
viability of each university is different and varied.  The universities  that exist in these areas tend to have difficult 
access to education networks (Internet-based) as well as the technical ability of the hardware, 
software and dataware, the small number of ICT instructors, and low levels of commitment to the needs of the 
organization or the adoption of ICT. It is strengtened by the fact that teachers in rural areas in Indonesia rarely 
used ICT for distance learning (Kompas, May 28, 2012).  
 
4. Minus Factors of ICT Usage
When one of the factors supporting ICT literacy is not met then the effectiveness of education tend to 
decline or even become ineffective. Malfunctions of ICT is also one thing that happens, especially when the 
mental attitude of the user and not appropriate with the nature or purpose of ICT adoption. One form of facility 
malfunction of “copy and paste” is plagiarism. The ease and speed of getting data - or even paper - pushing 
students to simply download, without mentioning the source citations that paper or paper is just a collection of 
quotations obtained from browsing the internet. Implications of Internet-based ICT utilization is an abundance of 
knowledge. This will result in a very high ambiguity for education community. A certain students would likely 
avoid exposure to information due to the ambiguity caused cognitive discomfort. This situation is certainly not 
conducive to the achievement of learning objectives. In this case, the lecturers still have an important role as a 
facilitator to select and sort, and if necessary to reduce the information and frame or reframe the  interpretation of 
the information. However, for other certain students the efforts can be interpreted as an attempt to limit the 
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freedom of students to construct their own knowledge. On the other hand, ICT also provides convenience and 
speed of data analysis. On other case, as a consequence of the convenience offered by ICT is a presentation in 
class activities, such as using a pointer system. This presentation system encourages students to understand the 
material, but generally, not on detail, partially and superficially. Similarly, when teachers use this system to 
deliver the material in class, students are more focused on the look of the presentation rather than an explanation 
or a more comprehensive description of the teachers. At the final evaluation, students tend to rely on the material 
in the presentation rather than reading thoroughly. Teaching using multi-media presentations, such as playing an 
audio-visual program, either directly downloaded from the Internet or using a video or DVD player, it does draw 
attention, but it does not help students to better understand the material as a whole. This is caused by the 
simplification process description / narrative material into the form of a film which also reduces the detail of the 
material.
On the other hand, the use of statistical software applications such as Software porgram for Social 
Statistics (SPSS) also encourages students to get instant results but do not understand the data processing.  They 
tend to be a reliable technician but not a thinker/scientist who understand in depth the reasons theoretical/ 
academic behind any works created by ICT. On the other hand, ICT offers the convenience of Internet-based 
communication without the constraints of time and place, with a very cost efficiency, but it brought the situation 
to the relation between students and teachers has only rely on the sense of sight and hearing to obtain symbolic 
data. Potential differences in interpretation or misperception in conversation is very possible because of the losing 
data because of the function of the senses of taste, touch and smell can not be enabled. The relationship of 
teachers and students look like a relationship between robots or between machines because of the lack of emotion 
and affective factors that are easier to present when there is direct physical interaction. Furthermore, the purpose 
of the relation between students and teachers tend to be pragmatic, so that values personal such as togetherness 
that usually characterizes education in Indonesia it becomes difficult to achieve. The learning process that aims to 
build character and affection, and moral integrity are difficult to realize. In the aspect of reducing the burden due 
to be replaced by ICT teachers are not always responded positively. Reduction political role also means authority 
and power reduction. The reduction of the role of the teacher can also be interpreted as a financial 
reduction. There are many teachers were still comfortable in his position as "boss" for the students, and the 
presence of ICT actually be a threat. Cost efficiency is a mainstay of the use of ICT is also the potential will not 
be achieved when technological innovation adoption is not followed by the optimalization of function. As 
described earlier, the use of ICT with all the facilities offered - this certainly is comparable to the price offered- 
just more for word processing and communicating via social media.
It can be concluded that the ICT values such as faster, cheaper and better lead to education community 
emphasize on the achieving pragmatic goals rather than understand the idealism or critical values. ICT capability 
to produce and reproduce a huge number of the academic papers bring consequences on the process of 
industrialization that sometimes if it is not careful will bring the education community ignore their idealism. The 
values brought by technology that is efficient, if achieved, will encourage the abandonment of quality of a 
process. Orientation of students in learning is no longer a desire to deepen their knowledge and develop the 
science, but rather on the high grades and finish more quickly. Similarly, higher education also tend to ignore the 
ideals and compete to produce scholars as much and as quickly as possible. However, in some cases, the 
efficiency of the use of ICT can not be achieved. Not to mention when ICT literacy and then get stuck on the 
concept of reliance on ICT for all learning activities, educational and even everyday life. This dependency causes 
people to lose their independence when ICT is suddenly not working. This is a minus factor of the use of ICT, 
when: (1) all supporting factors are not met, and (2) when the adoption of ICT ignores or does not consider the 
characteristics or values that were developed in education and educational organizations. This condition occurs in 
Indonesia. 
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5.  Conclusion 
The use of ICT in learning in Indonesian higher education can improve the effectiveness and efficiency 
of learning and education. This is caused by the following factors: (1) ICT literacy in Indonesia in particular 
students in urban area or cities is already high enough. Not only does ICT literacy, but also the ease of access to 
ICT. This is shown by most of the students have ICT devices in their homes, and colleges were also providing the 
facility with excellent and adequate technical skills, (2) commitment to higher education, including policy-
makers to make optimal use of ICT in learning and education; and (3) support the government by providing an 
electronic network that allows the implementation of distance learning as well as education and information 
science at the higher education. This suggests that the human factor (actor), the policy at the level of organization 
(system) and commitment of the Indonesian government (supra-system) is quite positive in the process of 
adoption of ICT innovation in higher education whereas in the same time, they -students- have negative attitude 
toward ICT.  Abuse (malfunctions) ICT resulting in a failure to achieve the educational goals, that is creating 
qualified human resources, or human who master the science and technology to create nation welfare and 
prosperity .*** 
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